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Abstract of JP80361 41 

PURPOSE: To provide the effective array 
structure of spatial optical modulators for 
increasing a valid resolution without lowering the 
efficiency of the modulator of a display device. 
CONSTITUTION: In a method and a device for 
increasing the valid horizontal resolution of the 
display device, in a first execution form, the basic 
array of digital micromirror elements is formed by 
staggering alternate rows inside the array. In a 
second execution form, a successive picture 
element array 57 is converted to a basic picture 
element array by grouping SLM elements 59, 61 
and 65 and turning them to a picture element 
block 58. All the elements inside the picture 
element block are simultaneously controlled and 
the picture element block is operated as a single 
picture element. The rows 67 and 69 of the 
picture element block compensate for each other 
and the effect of the basic array of the picture 
elements is supplied without causing the decline 
of the efficiency often generated in the basic 
picture element array. 
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If 77 V-^iMBTMP&fr ©1" <±tToff © 2 tj©P 

c. fMHlr77k-ft©MfEM^l?li^ MIES 

a. SM3fc3EPigB*07V-t, 

b. fflESsRSWfPLTl9iaSltiO-9-^7l/-S^ 
K»^Sii-5{WWlirKtS«f^, Mf2D-77^-£TJ& 

[S§BJ©PifflOTJ] 
[0 0 0 1] 

[S*±Oflffl5MF3 *58l»tt, 19 9 0^93110 
fgrr©*H#frfl4, 9 5 6, 6 1 9§, *>i;tfl9 9 
1^1 OS 2 9 B^fT©3RH#ttm5, 0 6 1, 0 4 9 

[0002] #fiWte&^5Vx7Wgg©#lfft;:M 
U ,1. ':) ft I < 7^ ^^7^«*^f^-7V x 

[0 0 0 3] 

SWftSHffi (SLM) i^¥7^X7 

7P-H^3>^ffi©t*7^fH^©fH^S©fc*. SB 
*#a«H7^M^5iiifi3n§ll©iclC^UV> 0 

^WfcLTgSTSt, 7K¥««K«(f7^^©&« 
[0 0 0 4] 

#$fc s fc tiWffl fcffiflig© fig*** § fcs6-*» 
fcS. 7^77W§gg©SA7K¥#llffi£fflV>T9*#! 
SgTK-T^i:, It«l;SLnfcfcffll;&5. TV 77V 

¥tct^TH*£©SB^»r3£, SSSn^lftft 

mtt&xo mis. ^n«t'7^-fi^ 

£t*7^77°U >^©IH©ttffl^7 htJ:DBCfi. 
[0 0 0 5] «AtfHl*«fctfH2CjR"r,fc3C. Hft 

Sfi©M£a©iR©lft«£gU 8*#SXffi_h©PPT7K 

-r^Tif>7u>^-r§*^ g7Ksn§i*#©^fT« 

H2C*-r«fc5fc5St:lltaoiii3fECftS. H3C* 
T«fc5te, A*t'7^{f^©effi/0»oT2^©iH 



»ttl/r»<£, A©S(CEA5©»<«©7^-^ 
■577 U->T&3o ^©^ISS&<f fca&fctt, t*7 
7^;P7(2»S, tV77°W77U-7©§t^j© 

5o ^©*sa*¥«#jt©s^^©a7Kcwa-r§ 

[0 0 0 6] 

[ISjI£*&T5fcJ6©M *%BJ©g«I«, «^ 

iH31*$» »Jft«fcSLM7l'HBiB£gtt-rSZ:£T! 

*a93®-£JSlHrett. SLM©ff*S*fcb 
Ti*7k- (cardinal array) 

^mmi^mmmmnt, ji#7^-^©s 
5o iw-7fc-r*fctt, sLMs^©^j»fi^£*a 

SUSai+^-^CTS^tCtD, i#7^-£FflV> 

[0 0 0 7] *%BJ©9J©?iJ^K, H^©7H^7C5T 
iTfc*. *SHI©Elc9[OWjfttt, TV 7 

[0 0 0 8] 

t>$L%mW.7V-2 0£tk1" o B3S©fr 
75Wrsff©*TtcE^J3n§fe©&V^„ ^Rti, 
1$2 2 iMSt 2 4 ©XTH$> D, PH£ 2 6 ©SE_kfc tb 
5o H6ti=FJi^CE^JL7cIE^H^5^§ffla 
7W2 8&*To ^JMTtM* 3 0 ii±©fr©B 
S§3 2 £3 4©r B 1fc*D, T©rr©M!3 6 £3 8©W 
S#^^^^MS^J^S©5iJ©m^ 

(artifacts) £^<^«SHS« 

[0 0 0 9] H5*S«fctfH6«, ^ HtbfcWS^^ 
fcHl*5<fc^H2©S*«ffi«©«^7K-ro H6©Wifc 
ff tt, H 5 ©Xtt©±W©EPT?7K-rn#^Jt-9-77U >7 
Lfcx-^&gTKTSo £T©^itfTOJI<i: 
S©lB*>8S2Sfcfc-6. ^TOflMWftt, 0 5©Xf(i© 
Tffi© WTTKTBf ^'J tc-ft > 7 U 7 ^ L rc7-7 SStk-T 
So £©«£te, ^T©flHWfttRfifc&5. A©gtc 

>$?©/M£ i>Wi§. H 7 * kXSm 8 «fc 5 
fc, Sft#©iB^v7 hf5 t-o«#©Kfi©mi« 
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te^tiDKfi£W3RfdI*S>3 «fc5 ICjULSo S*#*x 

[0 0 10] ^BfcbfcBsRfcJ:!), fB^©7^;i/^'J 
> # t «fc § 7K¥»#ffi©fI* S4U5Jlta< 

© tr =f * mm * m^t z> c t *t £ s *, =p a c l &h 

«l:* 5 P»«ft©^ait#lftS«fci3»5S:<7)-e. Sit 

[ooii] i9, io, ii, i2i4, wm.n$-y 

(art i facts) T&3o &0©Sit©A-«, 
«&®fcffi<&4. 09*s«ttf01 0T!i, A-«Ii# 

■sRTV-sfflvsTS^snrns. Hio«ia9©fft 

i©fifflSy7MfcfcO£it. £©&ffi->7M3:0 
2tH4©ffiffi'>7htR«n?*4. Hll*J:«Hl 
2«H9*=fc«Hl 0 t^i;ift«tffiffi3/7hT*5 
*, 01 l££t>*01 2ttg^H^©S*7k-SfflVi 
TM3£*g&So H9*6H1 2ftSSt, 

[0 0 12] S«Ef-f^^?n?5-8i (DM 
D) £fp5fcfci4>fc< £fe4t>0*jft)WflV>SnTV> 

l)t-ADMDt:-3Wlt *H#fff?5, 0 8 3, 8 
5 7^, &V*JWm«!MS7--&Ui . 1 9 9 2^ 

i^28s sgff , ti^$nrv^©T, ##©fc*(c 

la U D t*- A D M D ©X#7 V- £ H 1 4 

[0 0 13] ^Bfcb&HsRttSM^WSgO^TOi! 
T3*<ft*^4fcrt:raifcK m.tffci;9tf-AD 

*»HJ©-^JIffi#TttfaUDt-ADMD^ 

Mfi±taDD t'-ADMD[cj|^£3T-2>o H14«ft 
DDtf-ADMD7V-4 0O»5H I fflEn?*«. 
DOH-ADMDSlia, X7^-v^7 P ©_ht2fl©fe 
DO t>5?4 4 t4 6T^Sn§57-4 2*6* 
5 0 #t>^ttS»«JfifcIRDftW-6nT^*. £©« 
££#*lifitt*884 8lc**5KXLfc7P~ 

[0 0 14] HI 5ttHl 4<D7U—<D&mmfrBt.> 



s?t3 7-a«o»^TTo«ia**r, *ai;t)t*-A 

DMD7^-©-gfT*§o l*t©7FVX*«5 Ot 
5 2*, t>v©«l£4^fcLT#5 9-©Tfc^J&2 
l*rtt7Fl/X«*4 4fc4 6T»»*. AM77, 

MD ©»tf^ £/W 7X«J£££T©5 7-* fcttS 7 

«, 2t>©3i»ja5 4t5 6ft»|«1-*. 
[0 0 15] 7FVX«*£8lR2ttT 

^^'j-fc^ttyHvxwftci^Ktesjq^s. £© 

*£Efc J: 0 U ^©±tffi$nfc5 5-& 

§I^olt§ 0 *fc/M7Xft5?-fcllI*.T§[#ftJ|| 
"To 7Fl/X«St5 7-©W©5l*t=tD, 5 7-4 

tf, 5 7-tt@KltfM5 4 t5 6©i:tS5*t$fc 
SSA«ftl!nS. *S)tf->XfATttDMDiJW©Ii 
7k-tLT^*^n, ONfcft5H*ttt>5?*|fiDfr 
«Jii0feU OFFKfcSHsf&ttEttlJICIiIte-rs. £ 
©£5frg@©P«c^T(i, *icx*+rx • -f >x 
7^^>'_yt(:!'iSffi$n^*M#gT^4, 9 5 6, 6 1 
9*. rs»M3fc**SJ , *«fctf*BWff»5, 0 6 
l, 0 4 9^, raw3HEii»*j:rfcErttj , icBJfiS 

[0016] H16B, me^^nmsiz^Lfc^Miz 

L&B*ftfflV»&*li;Dlf-ADMD©liia7l/-B* 

*£ft£l&«©n>h7Xh©S^*lS'>T3o 

[0 0 17] : fJ&t^&H3lfc«fc»3*D5J: 

5. H17£*fJ:5fc, *%BJ©-^MH«Tli2* 
7C©#ffi«7 V-©*P^S*©»* 2 

&m%&>f)v-7toVT> mi 7<D®mT°7FL£o 

5 8, 6 0, 6 2, 6 4£JM-T5o rHKS^n»/^J 
£ fflWT? * g/h © H ©S* t LT£* $ n§ * 6 T S> 
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[ooi8] *m<o±mmmm?mmm\zmm 

Ct*«T?*5. fJxti&MHteSfSgsS*© 1 x2. 2 
x3, 3x2, 3 x 3£fd£ffiS©A£3©7l<--£tt 

[0019] *mw\z. &mm$5gm*mcmwtBmz 

a©x-^*SJt5*\ SfcfctS-MaR^©^©^-* 

[0 0 2 0] S!$^7P-fi©g|l©iSt£ti^Lfc© 
T, 7l--©IM#te<£D/h2&S?S£ffll^£t<±: 

Z t \Z ± 0 7 V-©TfS £A£ < TS^fta^T 

«*fsn*. T^y^im^n'y-glTH, ft 
fFTS 5 ^-©^flfiteS ^-C^mixT^* y 7© 
WSC«fcDft$*. £fcS7-©^&[£, I7*t^ 
#57* bW*b*Xy?>>?\z&r)®<'m\z&? 

a^fewwissn*. s7-©*/j>^ra«, 35-© 

T©7 HV-»^*J:r;*affl©*«SfP*j8«ttfcJ: 
[0 0 2 1] 7I/-©-tj56ft**<f*J:tfcJ:oTft 

sns9j©«jaj4*fc«©iiifis*«rrciT*5. -hr 

fcHRK Kftffl ^»i«HME«tff EftOT. D MD 7 V 
lfH£U:©XI«^gie£7MU 
-7<ffc LTHJH7 a 7 7 icTS £ t \Z J; 0 &B*©^& 
j6***<£*©T, DMD©tfft&*;**<ft*. £©<fc 
5 M&^Ai* <UZ>zt\z£V, J; rj 3W©£ v« 
SfiSfflHSHitfTS, *fcS*#©H*«<tf3BJ!5< 

[0 0 2 2] *fSK©BiJ©?!l^tt, g=S©^££A£< 

■rs zt*<&mtv-fizKmte7 f u^>y@»a^n 
s^tTcb^o Mt7*ny7ft©^i^*£«m«ii' 
g^LfcJ»^«, #HJPi7*Dy7©7Hk7,0S§(;ilo 
£ttft^&ttn«fc5fcK HKtt. #Si*7n-.y 7lc 
\m 2 ©7 H VXHIB*^5fc*tt©-HJ > a*«!^»5 - 
f|2 7Hk7@S8TAy77y7£^U 
TV OfX h^fcftl 7 Fl/XH«&fcX5-j&t»o&2: 

[0 0 2 3] 018 \%%W7 H 1/2/ >#*£©-*»» 

04DMDgi5 9, 6 1, 6 3, 6 5 S^TS^,KlIC 

h^-fVZ^l 8TMLT4DMDSfW7Xt 



t, v;|^7>71J-7 8«^^U-fe;l/7 6ft*RCt«J 
-VIWIV*}-*! 8©fWaDfc, Pf^^EU-fe^ 
©tH*SDMDK*fcmfcSMILT, fAMXOfXh 
*Kffl*©-*S»»r (fuse) 31*3. *5^B6K 

±otf[*ft4i;T, hi 8fcjj?-r5tg7i 4 i'X®i&a*ffi 
&«@iM*y8ifpfc£*©te©#!ire»sn3# 

>77x7£^T$P$bfch7>^77£#fi1-3£i: 

«»©***«i*.5 - 1 tiifcBsait) mx^mts t<o$ 
mzuz. 

[0 0 2 4] ^££LfcB$©ftgW&£flm, HI 9 
[C*TxVt^3>-'x^X7wrggT&5„ HI 9 
Tti, ^Hftfi^m8 OtLTA^nSo x 
n-^8 2^£)&tW{i^&l£itU T^d^-tV 
(A/D) 8 4W77U>7*L7Vi^ 

-?®®Zff5o ms.>*fMW%8 8#A/D8 4i 
tf5r*^ni2ytJ-8 6 0»ffftHJiftS*S. DMD7 
*-vy*9 0*«r-^*H»iMtl/TDMD*tieait 
■f*A*»afc#&3'B\ DMD 9 4 ©as***»S5 
£T7l/-A^U 9 2«»H**fcSnfc5 i -^SE« 
T5o 3e«9 6^6©3t©«iA*)t^S*9 8fc«fcDD 
MD9 4©±lC-a-t)-a-5= IHDMD 9 4©SWfflTK 
WLT, fi^fc^SUl 0 0fc£D7^77V^X7U 
-71 0 2©±tji^S^t>i*5t, 
[0 0 2 5] if^fa±y^8 6i>momm\Z^t-D 

*Stt^a©»**ic©tts©i^"r«fcK a 

73 t*x^X-^(i7 1/-A# 6 0 H z T#7 l/-Afl» 
6 4 0lB*©2 4 0ff^S^-5fe©tJ;Vi. I7g£© 

7V-Att-en^nffl»*fctt^»©«^«fc*Jts^ 

Ti^. t7 i ^7 , D-feyU-ttc:©|R«l7 i -^S, 7V- 
A$^6 0HztS7|/-A^6 4 0If©2 4 Off** 

e ]& d & 7 j»mmf tmn<o^ m 

r~^X h U-AtIIt5. ^S&Bfe«l3ESISff 5© 
Cffl £ £©Tcf5 7;l/3' U XA*»V» < OjfrfcS. & 
ffl*Ufe«*J=FJiKL,fcWsRafflV^«'&tt, 1-3 
Off ©-S" > 7° U > ^ -f 3 7 ^Mflffi 8 8 \Z J; o 
TSM 6 !5: Vi„ * & ft y iJ-tt 

tx^x-^£«LaLa:*tSH*©=PJftfcLfcffa*f« 

[0 0 2 6] ^BCLfcHi!ffCJ;D7K¥«iUt©?«£ 

±wra*j5fet*SJ6fcr>v»TW«©*ifc«*&RijiLfc 

«tt*5SW©«H£fflEf 5fc©T»&K 5tC 
#S©*Jtli«tH«bT*^Hj!&lffiBj!Lfc^, ^©g 

m\zmmvtcAiz}mizMmmmr$>^ztmmr 
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»D, ^©J^ftSS^TftftW^roiSHfcASf)© 
[0 0 2 7] £t±©RiflfcMl/T3et£tTO«ftW*1- 

(I) STOiSEWSSfflWfsmei&^T, 

b. ffrfH^^7k-^7K¥^fftM^T, WEl^O 
U-7"7 V-£«(i0#¥fcfT ©1" <±tToff © 2 -D(Dm 

c. fMElt77k-ft©MfEM^lllS£, MIES 

[0 0 2 8] ( 2 ) fflfiESIWttgflS&gStfctffl* £7 

(3) fHESM3tSEWffiS*ttU-^7>-tLT7K 

(4) fflEiWV-tt, *«##IE###jS©K* 

mi«fEit©7ji£„ 

(5) MfS+)-7'"7^-tS2 x 2-7h'J-7^X(CgB^Jb 

[0 0 2 9] ( 6 ) ffffE^M^glt&TV 

;W^n5 5-SfllT»*, Silfitom 

(7) ME£M#*Wffifi*ttfai;nif-A • x/ s> 
^jVT^DS^-ggt&S, f? 1 SfBfc©#fe> 

(8) MfE7H^~»^IiIifStt7LftTS>§, muSfB 
«©m 

[0 0 3 0] (9) 2IW3HEil»Tr*oT, 

a. aiHBH0«BK#O7l/-t, 

b. iriaBjRSWflLTWiassRou-^u-*^ 
fcu&*¥a:fficE«u, #^77^-spar§fT© 

2 00BatJ-7*7V-OMfc*¥tl8Jt5, 
[0 0 3 1] (10) ffffE+W 

(II) taiH-tJ-^7 2 x 2 V h U y V XCBE^J 
Lfc4«gl»^5, i§9JBfE«©»§o 

(12) MfBSS^x/^J^^ns^-gST 

s&9«ia*©g«ffi. 
d3) tiifBgsitataunt-A • r^^jm? 
ns^-s*-?**, ^9atE*©s»o 

(14) #-9-77k-(C^^T2^K±©tf|fEMW@ 

ss*w$n?., ^9JME«©«iaSo 

[0 0 3 2] (15) 5 s / 2 05 5-811 
TS>oT\ 5V^*;l^£D5 5-R#©7l'-Tr* 
oT, *9i363?iRKt^fc<£Mo©7KUX«K©-h 

£fufE4>&< tfe l^©7HkX*SfcJp^§tffrBEIi 



-i, ffffEx/ ^;w^n5 5-B*©^S:<t , b 
© 2 ^©isgrrsx/ s^w^f a 5 
(i6) t9iEx^^;w^n5 7-g^t^i;n 

»S©gffo 

[0 0 3 3] (17) h*x^x^>\7°P"rSg-r&o 

*s«iLT7^n^-^-xn>i«b:7 i ^«^stH*f 
5fn-yt, taiB7^-n^-^-x;t>Hifx^^ 
£U->y>J >^LTfflfE7^-n^ ■ ^-XA>Ftrt 

©^©x^v^^as^th*-r5 7y-n^-x^^^;i/ 
gifts t, wiex^ ^pasftSttrsv ^^;hItk 

;HS^X"^tWfE7t©b-ASSttT, MKtV^ 

jpawx-^cttfirr*, efe«£»$ofc©t:-A£S&£ 

1-5T^y^)m^DS7-Sft&I^ MEt/ 

■ v-r ? as ^ a 5 5 

-K*Oi>tt<tt>3fffti*'37I/-ft«*, MfE#x 

/ V9frH 9 a 3 7-B*tt*»-rafT© 2 ^©pg 

[0 0 3 4] (18) tJfEEx^tf-T^tet'x 

^ft^ffl/^U tf)tBDMD7*-V7^»tfffESS3 
tlfcx^ -7^;l/Hx*ft^Sg^TMfEx/ 99 
f-^^fiiAtS, ^1 7atE*0x/X7H'gg„ 

(19) bubEx/ 99)\>Wh^—9tem^r4 

^V-A^'JSEfcflt*.*, mi 7JBE*©xV/;7° 

(20) mB^^^^jv^^yu^y-mmtu^n 

t-A-r^y^m^D5 7-gf^5, mi 7 

«E*©xVx7°wsgo 

[0 0 3 5] (2 1) x/X7*U"fSjt©^T3j|*spfif 

7 v-ftffljssoff s^pjifc-ra ^ 1 1 «t 0 xV j?^^ 

Vf^n5 5-R*©**7I/-ft»/«1-*. #389!© 

m2(Dmmmm^t, M*7v-5 7i, slmb 

SI5 9, 6 1, 6 3, 6 5Z7)V-7°{kVT®m7'ny 
?5 8Cf5dtfc«kD£#HS7V-fcSifcT5. H 
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ff6 7fc6 9ttJl!Vv&oT, S*Pf*7l^-CLtfL« 

[04] Mfe7^-^HSa^-rS0©S*©!i^7L/ 
— ©TBffBlo 
[0 5] £(«Hf^SStS». 
[0 6] WtltoSSOfftKfi©B*OffS55SC* 
0©g*©S*7 P-©¥ffi0o 

[07] =fi&v7*m&mim. 

[0 8] Kfe©S*©ff tHJi:B&©S*©fTi^SIC 

-5 0©SS©**7 W©¥ffi0« 
[0 9] HSO||ff7l/-*fflV3fcmiffiOfiitA-<» 

[010] ■*®JW¥7>-£ffl^&SB2ffl©fiiI/t- 

©^TKo 

[011] «*ox*7>-*«vifcffiffi©Sian- 

©g^o 

[012] H*oaS*7V-ftfflV4&*2ffifl!)Sit/t- 

©§*. 

[013] Bnt>5>fai;»Jlf-A • 5V S^JPT-f 0 
n 5 7-g«©S#7 W©-$©¥S0 o 
[014] x^v^^-^i7D5 9-SB©!iff7l- 

-©¥ffi0o 

[015] 37-tt>yaBtO»^TT©*SS^ 
f, x^^^;VT^^D5 5-SB©Iii! : 7L— ©¥ffl 

0c 

[016] x^^^;l/^^^D5^-gg©S*T^ 



[017] fit; Lfc^-7?ii5f ^ y^JK^ 

* □ 5 7-mW<DMfr 7 ^-©¥ffl0o 
[018] 5lS7 F l-»^©-^5S©I§0o 
[019] DMDl;S-3'<fl'ty3>T^X7Wg 

«©-*JISi«©^n^^0 o 

2 0 WM7V- 

2 2, 2 4, 2 6 B3K 

3 0, 3 2, 3 4, 3 6, 3 8 H* 

4 0 fcCDk-ADMD71/- 
4 2 5 7- 

44, 4 6 fc&r)k>5? 

4 8 m& 

so, 52 7Hi^xma 

5 4, 5 6 

57 mmm7i<- 

5 8, 6 0, 6 2, 6 4 Hi&^Dy? 

5 9, 6 1, 6 3, 6 5 DMDB* 

6 7,6 9 H*7*n-y^©ff 

7 4, 7 6 

7 8 v^TV^+f- 

8 0 ^t'ftl^ 
8 2 t3-^ 

8 4 A/Dg«g 

8 6 Hrtynt^D- 

8 8 ^5>y*fM« 

9 0 DMD7:*-Ty3? 
9 2 

9 4 DMD 

9 6 mi 

9 8 

ioo m-mmn. 

102 f^7"K^?'J-> 



